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ATTACHING DEVICE FOR GUTTER-SECTIONAL STRIP 

Field of the Invention 

The present invention relates to an attaching device for gradually attaching a 
gutter-sectional strip to an edge of a plate-like portion of an object and a method of 
using such a device. 

Background of the Invention 

A gutter-sectional (U-shaped) strip having a pair of arm pieces opposed to each 
other and a back length connecting the arm pieces to each other has been known as a 
linear member to be attached to an exposed edge of a plate-like portion in various 
objects such as a building, a vehicle, a general machine, a furniture, a stationery or 
others for the purpose of the protection, ornamentation or maintenance. Also, as 
described, for example, in Japanese Unexamined Patent Publication (Kokai) No. 2003- 
170535, a gutter-sectional strip attached to a bonded portion of metallic plates as a seal 
member has also been known. The gutter-sectional strip is adapted so that the edge of 
the plate-like portion of the object is securely received in a recess defined the arm 
pieces and the back length by friction or adhesion. Particularly, the gutter-sectional 
strip molded with plastics or rubber to have a required softness has been widely 
adopted in the uses in which it is required to conform with the curved edge of the platen- 
like portion. 

In the prior art, the operation for attaching the gutter-sectional strip of such a 
kind to the edge of the plate-like portion of the object has been manually carried out. In 

L 

general, according to this operation, it is necessary to gradually fit the strip onto the 
edge of the plate-like portion while slightly widening a gap between the pair of arm 
pieces in the unused closed state. This action causes a time required for the attaching 
operation to significantly increase as the gutter-sectional strip becomes longer. 
Particularly, when the long-sized gutter-sectional strip is attached in conformity with 
the curved edge of the plate-like portion, a skilled worker is required. 

In the method for attaching the gutter-sectional strip to the edge of the plate-like 
portion of the object by the manual operation as described above, not only the operation 
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time becomes longer, but also the load applied to the operator tends to increase because 
care must be taken not to injure a hand during the operation since there may be a sharp 
portion such as a burr in the edge of the plated portion. Further, since the operation is 
carried out in a groping or blind state when the edge of the plate-like portion is at a 
5 position difficult to be visible in an ordinary working pose, additional skill is required 
for accurately and promptly attaching the gutter-sectional strip. 

Summary of the Invention 

The present invention is directed to a tool for gradually fitting or attaching a 

10 gutter-sectional strip onto an edge of a plate-like portion of an object. 

Attachment jigs, such as that described in Japanese Unexamined Patent 
Publication (Kokai) No. 2001-97636 have been used to gradually and continuously 
adher, for example, an adhesive tape onto a deformed surface of an object. Unlike the 
present invention, however, such conventional attachment jigs have no structure for 

1 5 gradually fitting a gutter-sectional strip onto an edge of a plate-like portion of an object. 
For example, such jigs are unable to widen a gap between the pair of arm pieces of the 
gutter-sectional strip. 

It is desirable for the present inventive device to be capable of promptly and 
safely attaching the gutter-sectional strip to the edge of the plate-like portion while 

2 0 causing the strip to accurately conform with the edge of the plate-like portion. It is also 
desirable for the device of the present invention to attach the gutter-sectional strip 
without the need for a skilled worker. In addition, it is desirable for the present device 
to be able to attach the gutter-sectional strip to an edge of the plate-like portion that is 
curved. It is further desirable for the present device to be used at a position difficult to 

2 5 be visible in an ordinary working pose. While the above traits are considered desirable 

for the present inventive device, it is not intended that the present invention necessarily 
exhibit each of these traits. 

In accordance with one aspect of the present invention, an attaching device is 
provided for gradually attaching a gutter-sectional strip having an optional length to an 

3 0 edge of a plate-like portion of an object, the gutter-sectional strip including a pair of 

arm pieces opposing each other and a back length connecting the arm pieces with each 
other. The device comprises a body having a passage for the gutter-sectional strip; a 
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pressing groove , provided in the body, for receiving the gutter-sectional strip with the 

■ 

back length thereof being firstly received; a support surface provided in the body and 
substantially opposing and cooperating with the pressing groove to hold therebetween 
the object having the plate-like portion; and a strip guide provided in the passage for 
5 guiding the gutter-sectional strip toward the pressing groove while spreading out the 
arm pieces of the gutter-sectional strip as the gutter-sectional strip is fed along the 
passage. The pressing groove and the support surface can be structured so that the 
object and the gutter-sectional strip can roll by therebetween, slide by therebetween, or 
both. 

10 For example, in one embodiment of the present invention, the device can further 

comprise at least one fitting roller provided in the body to be rotatable about an axis 
extending substantially perpendicular to a feeding direction of the gutter-sectional strip 
along the passage, with the pressing groove being defined by a portion of one or more 
fitting rollers. For example, the pressing groove can extend annularly along an outer 

15 circumferential surface of the one or more fitting rollers. Thus, the strip guide may 
guide the gutter-sectional strip toward the one or more fitting rollers while spreading 
out the arm pieces of the gutter-sectional strip as the gutter-sectional strip is fed along 
the passage. 

In the above or other embodiments, the present device can also further comprise 
2 0 at least one support roller provided so as to be rotatable in the body, with at least part or 
all of the support surface being defined by an outer circumferential surface of the at 
least one support roller. Thus, the outer circumferential surface of one or more support 
rollers may substantially oppose and cooperate with the pressing groove to hold 
therebetween the object having the plate-like portion.. In addition, the outer 

2 5 circumferential surface of one or more support rollers may substantially oppose the 

outer circumferential surface of one or more fitting rollers and cooperate with one or 
more fitting rollers to hold therebetween the object having the plate-like portion. 

Instead of using one or more fitting rollers, the pressing groove may be 
stationary (i.e., non -rotatable) and have a relatively low coefficient of friction surface 

3 0 that can slide along the gutter-section strip. In addition or in the alternative, instead of 

using one or more support rollers, the support surface may be stationary (i.e., non- 

3 
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rotatable) and have a relatively low coefficient of friction that can slide along tine 
object. 

The fitting roller may further include a centering channel formed in the pressing 
groove, for receiving the edge of the plate-like portion of the object. The fitting 
5 roller(s) and/or the support roller(s) may be movable toward and away from the fitting 
roller(s). 

The attaching device of the present invention may further comprise an e^dge 
guide provided in the body and disposed upstream of the fitting roller and the support 
roller as seen in a direction of relative motion of the plate-like portion during a strip 

1 0 attaching operation, the edge guide including an engaging portion engageable with the 
edge of the plate-like portion for guiding the body along the edge of the plate-li 3ce 
portion during the strip attaching operation. The edge guide may include a guide roller 
provided to be rotatable in the body. 

The pressing groove may be movable toward and away from the support surface 

1 5 and/or the support surface may be movable toward and away from the pressing groove. 

In addition, fitting roller(s) may be movable toward and away from the support roller(s) 
and/or the support roller(s) may be movable toward and away from the fitting roller(s). 
The attaching device of the present invention may further comprise a biasing member 
for elastically biasing the pressing groove and the support surface toward each other. 

2 0 In addition, the attaching device may further comprise a biasing member for elastically 
biasing the fitting roller(s) and the support roller(s) toward each other. The pressing 
groove and/or the support surface may be relatively pivotable to change their relatively 
angular positional relationship. In addition, the fitting roller(s) and/or the support 
roller(s) may be relatively pivotable to change a relative angular positional relationship 

2 5 between respective rotary axes. 

When the gutter-sectional strip is attached to the edge of the plate-like portion 
of the object, according to the present invention, the strip guide can be made so as to 
automatically open the pair of arm pieces of the gutter-sectional strip in the passage, 
and the pressing groove (e.g., of the fitting roller(s)) can be made so as to push the 

3 0 gutter-sectional strip onto the edge of the plate-like portion to gradually fit then* with 

each other while maintaining this state. Accordingly, in comparison with the operation 
in which the operator directly attaches the gutter-sectional strip onto the edge of" the 
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plate-like portion by hand, the safety of the attaching operation can be significantly 
improved and the time required for the operation can be shortened to a great extent. In 
addition, with the object having the plate-like portion sequentially nipped between the 
pressing groove (e.g., of the fitting roller(s)) arid the support surface (e.g., of the 
5 support roller(s)) during the attaching operation, it is possible to move the body in 

conformity with the edge of the plate-like portion in a stable state without the necessity 
of a skilled operator, even if the edge of the plate-like portion extends in a curved 
manner or is difficult to see in an ordinary working pose. Thus, with the present 
invention, the gutter-sectional strip can be accurately attached to the edge of the plate- 

1 0 like portion. 

With the present inventive attaching device mounted to the object at an 
attachment-starting position and the edge of the plate-like portion initially fit into the 
pressing groove (e.g., a centering channel of the fitting roller(s)), the body and the 
pressing groove (e.g., of the fitting roller(s)) can be accurately and promptly located at 

15 a proper position along the edge of the plate-like portion. In this way, the gutter- 
sectional strip can thereafter be more smoothly attached to the edge of the plate-like 
portion, during the strip-attachment stage. 

With the body of the present attaching device being guided by an edge guide 
along the edge of the plate-like portion, during the strip attaching operation, it can be 

2 0 easier to move the body in the extending direction of the edge without the necessity of a 
skilled operator, even if the edge of the plate-like portion is variously curved. In this 
way, the gutter-sectional strip can be promptly and safely attached to the edge of the 
plate-like portion and accurately in conformity therewith. 

An attaching device according to the present invention can be made to reduce, 

2 5 or even avoid, the risk that the moving smoothness of the attaching device is impeded 

by the edge guide. 

With the present invention, the operation of mounting the attaching device onto 
the object at the attachment-starting position can become easier, when the pressing 
groove (e.g., of the fitting roller(s)) and the support surface (e.g., of the support 

3 0 roller(s)) are able to selectively move in mutually approaching and departing directions. 

In accordance with the present invention, the object having the plate-like 
portion can be nipped further in a more stable state between the pressing groove (e.g., 
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of the fitting roller(s)) and the support surface (e.g., of the support roller(s)) under the 
elastic bias of a biasing member, even when the size of the plate-like portion varies. In 
addition, when the pressure is applied in a stable state to the gutter-sectional strip 
during the attaching operation from the pressing groove (e.g., of the fitting roller(s)) to 
the edge of the plate-like portion, the attachment accuracy can be further facilitated, 
irrespective of the degree of operator skill. 

In accordance with the present invention, the support surface (e.g., of the 
support roller(s)) can be made to passively move to properly change the relative 
angular positional relationship between the support surface and the pressing groove 
(e.g., the rotary axis of the support roller(s) and that of the fitting roller(s)), even when 
the bending angle of the edge of the plate-like portion variously changes during the 
strip-attaching operation, provided the operator unintentionally move the body. As a 
result, the body of the attaching device can be moved in a stable state while conforming 
the pressing groove (e.g., of the fitting roller(s)) to the plate-like portion having the 
variously curved edge, without the necessity of a skilled operator, and the gutter- 
sectional strip can be accurately and promptly attached. 

Brief Description of the Drawings 

Fig. 1 is a front view of one embodiment of the inventive attaching device. 

Fig. 2 is a side view of the attaching device shown in Fig. L 

Fig. 3 is a sectional view of the attaching device taken along a line lH-in in Fig. 
2 in which a plate-like portion of an object to be treated is also illustrated. 

Fig. 4 is a side view illustrating one constituent element of the attaching device 
shown in Fig. 1. 

Fig. 5 is a sectional view of the constituent element shown in Fig. 4 taken along 
a line V-V. 

Fig. 6 is a sectional view of the constituent element shown in Fig. 4 taken along 
a line VI- VI. 

Figs. 7a and 7b are a perspective view of a gutter-sectional strip and the strip on 
a plate-like portion, respectively, illustrated as one example to which the attaching 
device shown in Fig. 1 is suitably applicable. 
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Figs. 8a and 8b are illustrations for explaining the strip attaching operation 
using the attaching device shown in Fig. 1. Fig. 8a shows the attaching device located 
at the attachment-starting position and Fig. 8b shows the gutter-sectional strip located 
at the preparing position. 

Fig. 9 is the illustration for explaining the strip attaching operation using the 
attaching device shown in Fig. 1, illustrating the attaching device in the gradual 
attaching stage. 

Fig. 10 is a front view of another embodiment of the inventive attaching device. 

Fig. 11 is a side view of the attaching device shown in Fig. 10. 

Fig. 12 is a sectional view of the attaching device shown in Fig. 11 during the 
strip attaching operation taken along a line XII-XII, together with a plate-like portion of 
an object and a gutter-sectional strip. 

Fig. 13 is the illustration corresponding to Fig. 12, showing the strip attaching 
operation to the plate-like portion having a different shape. 

Figs. 14a to 14f are illustrations of modified strip guides in the attaching devices 
shown in Figs. 1 and 10. Figs. 14a and 14b are a plan view and a side view of a 
deformed rib structure, Figs. 14c and 14d are a plan view and a side view of a rotating 
roller structure, and Figs. 14e and 14f are a plan view and a side view of the 
combination of ribs and pins. 

Detailed Description of the Invention 

Exemplary embodiments of the present invention will be described in detail 
below with reference to the attached drawings, wherein common reference numerals 
are used for denoting constituent elements corresponding to each other throughout all 
the drawings. It is understood that the following embodiments are not the only 
embodiments according to the present invention. 

With reference to the attached drawings, Figs. 1 to 3 illustrate an attaching 
device 10 for gradually attaching a gutter-sectional strip onto an edge of a plate-like 
portion of an object, showing a front view, a side view and a sectional view, 
respectively; Figs. 4 to 6 illustrate a portion of a structure of the attaching device 10, 
showing a side view, a sectional view and another sectional view, respectively; and Fig. 
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7 illustrates a gutter-sectional strip 12 and a plate-like portion 14 as one example to 
which the attaching device 10 is suitably applicable. 

As shown in Figs. 1 to 3, the attaching device 10 includes a body 18 having a 
passage 16 of a gutter-sectional strip 12 (Fig. 7), a fitting roller 20 provided in the body 
5 18 to be rotatable at a position in the vicinity of the passage 16, a support roller 22 

provided in the body 18 to be rotatable at a position in the vicinity of the fitting roller 
20, and a strip guide 24 provided in the passage 16 for guiding the gutter-sectional strip 
12 toward the fitting roller 20 while maintaining a predetermined pose. The body 18 
includes a first part 26 having the passage 16 and carrying the fitting roller 20 and a 
1 0 second part 28 extending outward from the first part 26 and carrying the support roller 
22. 

As shown in Figs. 4 to 6, the first part 26 of the body 18 includes a pair of side 
walls 26a, 26b fixedly combined with each other, between which side walls are defined 
the passage 16 having an inlet 16a and an outlet 16b for the gutter-sectional strip 12 and 

15 a vacant space 30 adjacent to the outlet 16b of the passage 16 for accommodating the 
fitting roller 20 for rotation. The second part 28 of the body 18 includes a stationary 
handle 28a extending outward generally in the vertical direction from the one side wall 
26a and a movable handle 28b movable parallel to the stationary handle 28a via a pair 
of slide shafts 32 (Fig. 1). These stationary handle 28a and the movable handle 28b, 

2 0 respectively, have such a shape and a size that the operator could grip both the handles 
by one hand and operate them. 

The gutter-sectional strip 12 to which the attaching device 10 is applicable is a 
linear member of an optional length having a pair of arm pieces 12a opposed to each 
other and a back length 12b for connecting these arm pieces 12a with each other 

2 5 (Fig. 7(a)). These arm pieces 12a and the back length 12b continuously extend over an 

entire length of the gutter-sectional strip 12, and adapted to securely receive an edge 
14a of a plate-like portion 14 of an object in a recess 12c defined between the arm 
pieces 12a and the back length 12b by friction or adhesion (Fig. 7(b)). The gutter- 
sectional strip 12 is molded with plastics or rubber as an integral body and has a 

3 0 required softness capable of being attached to the curved edge 14a of the plate-like 

portion 14 in conformity therewith. The gutter-sectional strip 12 of this kind is 
attached to the edge 14a of the exposed plate-like portion 14 in various objects such as 

8 
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a building, a vehicle, a general machine, a furniture or a stationery for the purpose of 
protection, ornamentation or maintenance. Also, in accordance with materials of the 
gutter-sectional strip 12, it may function as a seal member by being attached to the edge 
14a of the metallic plate-like portion consisting of a coupling area between metallic 
plates. 

The passage 16 formed in the first part 26 of the body 18 has a cross-section 
slightly larger than that of the gutter-sectional strip 12 and straightly extends from the 
inlet 16a to outlet 16b (Fig. 4). The gutter-sectional strip 12 introduced into the 
passage 16 from the inlet 16a is straightly advanced within the passage 16 so that the 
back length 12b gradually approaches an outer circumferential surface 20a of the fitting 
roller 20. On the other hand, the strip guide 24 provided in the passage 16 is shaped as a 
straightly extending rib 25 (Fig. 5) having an outer circumferential surface 25a bulged 
in the passage 16, and as accompaniedwith the feeding motion of the gutter-sectional 
strip 12 along the passage 16, guides the gutter-sectional strip 12 toward the fitting 
roller 20 while widening a gap between the pair of arm pieces 12a of the gutter- 
sectional strip 12. 

The fitting roller 20 has a rotary axis 20b (Fig. 3) extending generally in the 
vertical direction to the feeding direction of the gutter-sectional strip 12 along the 
passage 16, and while being mounted for rotation on a shaft 34 (Fig. 6) bridged . 
between the side walls 26a and 26b of the first part 26 of the body so that part of the 
outer circumferential surface 20a (an area having a center angle of approximately 120 
degrees in Fig. 4) is exposed out of the first part 26, is accommodated within the vacant 
space 30. The fitting roller 20 is brought into contact with the back length 12b of the 
gutter-sectional strip 12 delivered from the outlet 16b of the passage 16 with the outer 
circumferential surface 20a thereof, and thus passively made to rotate as the gutter- 
sectional strip 12 is being fed. On the outer circumferential surface 20a of the fitting 
roller 20, there is provided an annular pressing groove 36 (Fig. 3) of a U-shaped cross- 
section for receiving the back length 12b of the gutter-sectional strip 12, extending 
continuously in the peripheral direction throughout the outer circumferential surface 
20a. 

The support roller 22 has a support surface (e.g., the cylindrical outer 
circumferential surface 22a) substantially opposed via a gap to an area of the outer 
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circumferential surface 20a of the fitting roller 20 exposed out of the first part 26 and a 
rotary axis 22b extending in the direction slightly inclined to the rotary axis 20b of the 
fitting roller 20 (Fig. 3). The movable handle 28b in the second part 28 of the body is 
fixed to a roller pedestal 38 via the pair of slide shafts 32, and the support roller 22 is 
mounted for rotation on a shaft 40 projected from the roller pedestal 38. The support 
roller 22 nips the object having the plate-like portion 14 between the outer 
circumferential surfaces 22b and 20b in association with the fitting roller 20, and is 
made to passively rotate in this state as the gutter-sectional strip 12 is being fed. 

In this regard, the body 18 and the fitting roller 20 is preferably made of hard 
material such as plastics or metal as a whole in view of attaching the gutter-sectional 
strip 12 accurately in conformity with the edge 14a of the plate-like portion 14. Also, 
the support roller 22 is preferably manufactured such that a core thereof is formed of 
hard material such as plastics or metal and a portion containing the outer 
circumferential surface 22a is formed of soft material such as rubber in view of 

preventing the object having the plate-like portion 14 from being damaged. 

■ 

Each of the pair of slide shafts 32 provided in the second part 28 of the body 18 
is fixed to the movable handle 28b at one end and to the roller pedestal 38 at the other 
end to be straightly disposed parallel to the other (Figs. 2 and 3). These slide shafts 32 
are received in a pair of through-holes 42, respectively, formed in the stationary handle 
28a (Fig. 3) to be slidingly movable in the axial direction, whereby it is possible to 
move the movable handle 28b and the support roller 22 parallel to the stationary handle 
28a and the fitting roller 20, respectively. That is, the fitting roller 20 and the support 
roller 22 are movable in the mutually approaching direction and the mutually distant 
direction without changing the relative angular positional relationship between the 
rotary axes 20b and 22b thereof. 

In the second part 28 of the body 18, a biasing member 44 is provided for 
elastically biasing the stationary handle 28a and the movable handle 28b in the 
mutually distant direction (Fig. 1). In the illustrated embodiment, the biasing member 
44 is a pair of compressive coil springs 45 mounted to encircle the pair of slide shafts 
32, respectively (Fig. 2). These compressive coil springs 45 are interposed between the 
stationary handle 28a and the movable handle 28b in the compressible state to 
elastically bias the support roller 22 toward the fitting roller 20 so that the support roller 

10 
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22 is elastically held at an initial position closest to the outer circumferential surface 
22a of the support roller 22 (Fig. 1). It may also be desirable for the body 18 to also 
include another biasing member elastically biasing the handles 28a and 28b (i.e., the 
rollers 20 and 22) apart to assist an operator, if desirable, in attaching the device 10. 

When the operator pushes the movable handle 28b toward the stationary handle 
28a against the elastic force of the pair of compressive coil springs 45, it is possible to 
properly widen a gap between the fitting roller 20 and the support roller 22 (Fig. 3). 
Also, when the pressure to the movable handle 28b is released, it is possible to nip the 
plate-like portion 14 of the object between the fitting roller 20 and the support roller 22 
due to the elastic force of the pair of compressive coil springs 45. In this regard, the 
biasing member 44 may be of a known structure other than the compressive coil spring 
45. 

The attaching device 10 in the illustrated embodiment is further provided with 
an edge guide 46 in the body 18 at a position upstream from the fitting roller 20 and the 
support roller 22 as seen in the relatively moving direction of the plate-like portion 14 
during the strip attaching operation described later (Fig. 2). The edge guide 46 has an 
engaging portion or surface 48 engageable with the edge 14a of the plate-like portion 
14 (Fig. 1), and operates to guide the body 18 along the edge 14a of the plate-like 
portion 14 during the strip attaching operation. Such an edge guide 46 can be provided 
by forming the groove-like engaging portion 48 at a predetermined position in the first 
part 26 of the body 18. 

In the illustrated embodiment, the edge guide 46 is constituted by a guide roller 
50 provided for rotation in the first part 26 of the body 18. The guide roller 50 has the 
annular groove-like engaging portion 48 continuously extending along an outer 

■i 

circumferential surface 50a thereof and is mounted for rotation to a shaft 52 bridged 
between the side walls 26a and 26b of the first part 26 of the body, wherein a rotary 
axis 50b thereof is disposed generally parallel to the rotary axis 20b of the fitting roller 
20 (Fig. 5). The guide roller 50 is accommodated for rotation in a second vacant space 
54 defined within the first part 26 while exposing part of the outer circumferential 
surface 50a (an area covered with a center angle of approximately 100 degrees in 
Fig. 4) out of the first part 26. 
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Further, in the illustrated embodiment, the fitting roller 20 has, in the pressing 
groove 36 formed on the outer circumferential surface 20a thereof, an annular centering 
channel 56 of a generally rectangular cross-section continuously extending in the 
peripheral direction generally along a center line of a U-shaped bottom of the pressing 
5 groove 36 (Fig. 3). The centering channel 56 of the fitting roller 20 operates to 

temporarily receive the edge 14a of the plate-like portion 14 of the object to be treated 
prior to the attachment of the gutter-sectional strip during the strip attaching operation 
by the attaching device described later. 

Next, with reference to Figs. 8 and 9, the strip attaching operation using the 
10 attaching device 10 of the above structure will be described. In this regard, in Figs. 8 

and 9, to assist the understanding of the operation, the internal structure of the attaching 
device 10 is shown in the exposed state by disassembling the first part 26 in the body 
18 of the attaching device 10. 

Initially, as a preparation stage, a front end of the gutter-sectional strip 12 is 
15 gradually introduced into the inlet 16a of the passage 16 provided in the body 18 of the 
attaching device 10 while pushingly widening a gap between the arm pieces 12a by 
inserting the strip guide 24 into the recess 12c of the gutter-sectional strip 12. When 
the front end of the gutter-sectional strip 12 has reached a position in the vicinity of the 
outlet 16b of the passage, the gutter-sectional strip 12 is temporarily held relative to the 
2 0 body 18 (Fig. 8(a)). At this preparing position, the predetermined front end length of 
the gutter-sectional strip 12 is maintained in a state wherein the gap between the arm 
pieces 12a are pushingly widened (Fig. 8(b)). 

The operator operates the movable handle 28b on the stationary handle 28a in 
the second part 28 of the body as describe before to sufficiently separate the support 

2 5 roller 22 from the fitting roller 20, and in this state, inserts the object A having the 

plate-like portion 14 between the fitting roller 20 and the support roller 22. Thereafter, 
the movable handle 28b is released to nip the object A between the fitting roller 20 and 
the support roller 22 due to the elastic force of the pair of compressive coil springs 45. 
At this time, since the gutter-sectional strip 12 is not yet substantially received in the 

3 0 pressing groove 36 of the fitting roller 20 and not interposed between the fitting roller 

20 and the edge 14a of the plate-like portion 14, the edge 14a of the plate-like portion 
14 can be accommodated within the centering channel 56 of the fitting roller 20 with no 

12 



WO 2005/072914 PCT/US2005/001025 

substantial looseness (Fig. 8(a)). Simultaneously therewith, the edge 14a of the plate- 
like portion 14 is received in the engaging portion 48 of the guide roller 50 forming the 
edge guide 46. In such a manner, the attaching device 10 is maintained on the plate- 
like portion 14 at an attachment-starting position in a self-supporting manner. 
5 The operator grips the body 18 (for example, the handle 28a) of the attaching 

4 

device 10 and continuously moves the body 18 along the edge 14a of the plate-like 
portion 14 in the direction shown by an arrow a wherein the guide roller 50 is a 
preceding side and the fitting roller 20 is a succeeding side. Along therewith, the 
gutter-sectional strip 12 located at the preparing position in the passage 16 is 

10 continuously withdrawn from the outlet 16b, for example, due to the friction with the 

edge 14a of the plate-like portion 14 and gradually received into the pressing groove 36 
of the fitting roller 20 while overlapping the back length 12b with the centering channel 
56. At this time, since the edge 14a of the plate-like portion 14 fit into the centering 
channel 56 of the fitting roller 20 at the above-mentioned attachment-starting position 

15 (Fig. 8(a) is located at the axial-directional center of the pressing groove 36, the edge 
14a of the plate-like portion 14 is smoothly inserted into the recess 12c between the 
arm pieces 12a widened by the strip guide 24, of the gutter-sectional strip 12 received 
thereafter in the pressing groove 36. Such an inserting stage of the plate-like portion 14 
to the gutter-sectional strip 12 can be constituted to be carried out before the arm pieces 

2 0 12a of the gutter-like strip 12 delivered from the passage 16 recovers to the original 

closed form by properly adjusting the relative positional relationship between the fitting 
roller 20 and the strip guide 24 in advance. 

In the above-mentioned inserting stage, when the edge 14a of the plate-like 
portion 14 is once inserted into the recess 12c from the front end of the gutter-sectional 
25 strip 12, the gutter-sectional strip 12 is continuously withdrawn through the passage 16 
and gradually and automatically attached to the edge 14a of the plate-like portion 14 by 
the operation of the operator for sequentially moving the body 18 in the direction 
shown by an arrow a (Fig. 9). During this gradual attachment stage, the object A 
having the plate-like portion 14 is sequentially nipped between the fitting roller 20 and 

3 0 the support roller 22 in a stable state. While, since the gutter-sectional strip 12, 

especially the back length 12b thereof, is applied with a proper pressure toward the 
edge 14a of the plate-like portion 14 from the pressing groove 36 of the fitting roller 20 
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4 

rotating in the direction shown by an arrow p, it is attached to the edge 14a so that the 
edge 14a of the plate-like portion 14 is deeply and securely inserted into the recess 12c 
between the arm pieces 12a, Such a pressure may be intentionally applied by the 
operator during the manipulation of the body 18, but may be more stably imparted to 
5 the plate-like portion 14 due to the elasticity of the biasing member 44 (compressive 
coil springs 45) between the fitting roller 20 and the support roller 22 simultaneously 
rotating in the direction shown by an arrow p. 

In the above-mentioned attachment stage, the guide roller 50 located on the 
preceding side of the attaching device 10 engages by the engaging portion 48 with the 

10 edge 14a of the plate-like portion 14 and automatically guides the body 18; i.e., the 
fitting roller 20 on the succeeding side; along the extending direction of the edge 14a 
while rotating in the direction shown by an arrow (3. Accordingly, the operator can 
accurately attach the gutter-sectional strip 12 to the edge 14a only by moving the body 
18 in the direction shown by an arrow a without taking care in which direction the edge 

1 5 14a of the plate-like portion 14 extends. According to the above-mentioned operation 
of the guide roller 50, it is possible to smoothly and automatically move the body 18 
and the fitting roller 20 in the extending direction of the edge 14a in conformity 
therewith even if the edge 14a of the plate-like portion 14 extends in a curved manner. 
Thus, by using the attaching device 10, it is possible to accurately and promptly attach 

2 0 the predetermined length of the gutter-sectional strip 12 onto the edge 14a of the plate- 
like portion 14. 

As described above, according to the attaching device 10, when the gutter- 
sectional strip 12 is attached to the edge 14a of the plate-like portion 14 of the object, 
the strip guide 24 automatically widens the gap between the pair of arm pieces 12a of 

2 5 the gutter-sectional strip 12 originally closed in a non-used state within the passage 16, 

and while maintaining this state, the fitting roller 20 operates to press the gutter- 
sectional strip 12 onto the edge 14a of the plate-like portion 14 and gradually fit them 
to each other. Accordingly, in comparison with the attaching operation in which the 
operator manually attaches the gutter-sectional strip 12 directly to the edge 14a of the 

3 0 plate-like portion 14, the safety of the operation is significantly improved and the time 

required for the operation is extremely shortened. Furthermore, since the object A 
having the plate-like portion 14 is always nipped between the fitting roller 20 and the 
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support roller 22 during the attaching operation, it is possible to move the body 18 

4 

without any skill by conforming the fitting roller 20 with the edge 14a and accurately 
attach the gutter-sectional strip 12 to the edge 14a of the plate-like portion 14, even if 
the edge 14a of the plate-like portion 14 extends in a curved manner and/or is difficult 
5 to be visual in an ordinary pose. 

In addition, since the attaching device 10 is adapted so that the fitting roller 20 
and the support roller 22 are movable to be closer to and away from each other, there is 
an advantage in that the operation for mounting the attaching device 10 to the object at 
the attachment-starting position becomes easy and the dimensional range of the object 

10 A to which the attaching device 10 is applicable becomes larger. Also, since the 
biasing member 44 is provided for elastically biasing the fitting roller 20 and the 
support roller 22 in the mutually approaching direction, it is possible to nip the object A 
having the plate-like portion 14 between the fitting roller 20 and the support roller 22 in 
a more stable state even if the dimension of the object A changes. Furthermore, since 

15 the pressure toward the edge 14a of the plate-like portion 14 is stably applicable during 
the attaching operation from the pressing groove 36 of the fitting roller 20 irrespective 
of the operator's skill, it is possible to further facilitate the attachment accuracy. 

According to the attaching device 10, since the centering channel 56 is provided 
in the pressing groove 36 of the fitting roller 20 for receiving the edge 14a of the plate- 

2 0 like portion 14 in the object, it is possible to accurately and promptly located the body 
18 and the fitting roller 20 at a proper position relative to the edge 14a of the plate-like 
portion 14 when the attaching device 10 is mounted to the object A at the attachment- 
starting position, and further to more smoothly attach the gutter-sectional strip 12 to the 
edge 14a. Also, since the edge guide 46 is provided for guiding the body 18 along the 

2 5 edge 14a of the plate-like portion 14 during the strip attaching operation, it is possible 

to easily move the body 18 and the fitting roller 20 in the extending direction of the 
edge 14a even if the edge 14a of the plate-like portion 14 is variously curved, and thus 
to promptly and safely attaching the gutter-sectional strip 12 to the edge 14a while 
accurately conforming the former with the latter. The edge guide 46 formed of the 

3 0 guide roller 50 is capable of eliminating a risk for damaging the smoothness of the 

motion of the attaching device 10. In addition, if the shaft 52 is adapted to be pivotable 
on the first part 26 of the body, it may be possible to change the pose of the edge guide 
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in a slanted manner in accordance with the degrees of curvature of the edge 14a of the 
plate-like portion 14. 

Figs. 10 to 13 illustrate the inventive attaching device 60 according to another 
embodiment of the present invention. While the fitting roller 20 and the support roller 
22 are movable parallel to each other in the attaching device 10 of the preceding 
embodiment, according to the attaching device 60, a fitting roller 20 and a support 
roller 22 are adapted to be pivotable in the mutually approaching/departing directions 
so that the relative angular positional relationship between rotary axes 20b and 22b 
varies. Since a remaining structure of the attaching device 60 other than that described 
above is substantially the same as that of the attaching device 10, the explanation 
thereof will be eliminated except that the corresponding constituent elements are 
denoted by common reference numerals. 

A body 62 of the attaching device 60 includes a first part 26 having a passage 
16 and carrying the fitting roller 20 and a second part 64 extending outward from the 
first part 26 and carrying the support roller 22. The second part 64 of the body 62 
includes a stationary handle 64a generally straightly extending outward from one side 
wall 26 of the first part 26 and a movable handle 64b rotatable relative to the stationary 
. handle 64a via a pivot pin 66. These stationary handle 64a and the movable handle 64b 
have such a shape and a size that the operator could grip both the handles by one hand 
and operate them. 

The movable handle 64b in the second part 64 of the body 62 is fixedly coupled 
to a roller pedestal 68 at one end which is a point of action relative to the pivot pin 66 
used as a middle fulcrum, and the support roller 22 is carried for rotation by a shaft 70 
projected from the roller pedestal 68. Thereby, an outer circumferential surface 22a of 
the support roller 22 is opposed at a gap to an exposed area of an outer circumferential 
surface 20a of the fitting roller 20, wherein a rotary axis 22b thereof is inclined relative 
to that 20b of the fitting roller 20 so that the relative angular positional relationship 
between them is properly variable. Li this regard, according to this embodiment, the 
fitting roller 20 has no centering channel 56 described before and the support roller 22 
is the combination of three rollers 22c to 22e having different diameters, respectively. 

. A biasing member 72 is provided in the second part 64 of the body 62 for 
elastically biasing the fitting roller 20 and the support roller 22 in the mutually 
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approaching direction. In the illustrated embodiment, the biasing member 72 is formed 
of a pair of compressive coil springs 73 interposed between the other ends of the 
stationary handle 64a and the movable handle 64b which are the points of action 
(Fig. 11). These compressive coil springs 73 are interposed between the stationary 
handle 64a and the movable handle 64b in the compressible state to elastically bias the 
support roller 22 toward the fitting roller 20 so that the outer circumferential surface 
22a of the support roller 22 is maintained at the initial position closest to the outer 
circumferential surface 20a of the fitting roller 20 (Fig. 10). 

The strip attaching operation carried out by using the attaching device 60 of the 
above-mentioned structure will be described below. In this regard, according to this 
attachment operation, the gutter-sectional strip 12 shown in Fig. 7 is gradually attached 
to the edge 14a of the plate-like portion 14 formed of the bonded part of metallic plates. 

The operator operates the attaching device 60 temporarily holding the gutter- 
sectional strip 12 at the preparing position explained before regarding the attaching 
device 10 to rotate the movable handle 64b in the second part 64 of the body relative to 
the stationary handle 64a, so that the support roller 22 is sufficiently away from the 
fitting roller 20. In this state, the object A having the plate-like portion 14 is inserted 
between the fitting roller 20 and the support roller 22. Then, the movable handle 64b is 
released to nip the object A between the fitting roller 20 and the support roller 22 due to 
the elastic force of the pair of compressive coil springs 73. Since the gutter-sectional 
strip 12 is not yet substantially received in the pressing groove 36 of the fitting roller 20 
at this time, the edge 14a of the plate-like portion 14 is substantially positioned 
generally to the axial-directional center of the pressing groove 36 of the fitting roller 
20. Simultaneously therewith, the edge 14a of the plate-like portion 14 is 
accommodated in the engaging portion 48 of the guide roller 50 forming the edge guide 
46 to hold the attaching device 60 at the attachment-starting position on the plate-like 

* 

portion 14 in a self-supporting manner. 

From this attachment-starting position, the operator grips the body 62 of the 
attaching device 60 (for example, the stationary handle 64a) and continuously moves 
the body 62 along the edge 14a of the plate-like portion 14 in the direction in which the 
guide roller 50 is on the preceding side and the fitting roller 20 is the succeeding side. 
In association therewith, the gutter-sectional strip 12 located at the preparing position is 
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continuously withdrawn from the outlet 16b, for example, due to the friction with the 
edge 14a of the plate-like portion 14 and gradually received in the pressing groove 36 
of the fitting roller 20. The edge 14a of the plate-like portion 14 is smoothly inserted 
into the recess 12c between the arm pieces 12a of the gutter-sectional strip 12 
5 accommodated in the pressing groove 36 of the fitting roller 20, which space is 
pushingly widened by the strip guide 24. 

When the operator sequentially moves the body 18 thereafter, the gutter- 
sectional strip 12 is continuously withdrawn through the passage 16 and gradually and 
automatically attached to the edge 14a of the plate-like portion 14 (Fig. 12). During this 

10 gradual attachment stage, the object A having the plate-like portion 14 is sequentially 
nipped, between the fitting roller 20 and the support roller 22 in a stable state. On the 
other hand, since the gutter-sectional strip 12, especially the back length 12b, is applied 
with a proper pressure due to the elastic bias of the biasing member 72 (compressive 
coil springs 73) from the pressing groove 36 of the rotating fitting roller 20, the gutter- 

15 sectional strip 12 is attached to the edge 14a of the plate-like portion 14 in a state 

wherein the edge 14a of the plate-like portion 14 is deeply and securely inserted into 
the recess 12c between the arm pieces 12a. 

It will be understood that the same operation and effect are achievable by the 
attaching device 60 of the above structure as those of the attaching device 10 described 

2 0 before- Further, according to the attaching device 60, it is possible to similarly attach 
the gutter-sectional strip 12 to the object A having the plate-like portion 14 of a 
different shape (for example, the bending angle reaching the edge 14a) by the above- 
mentioned strip attaching operation, by operating the movable handle 64b under the 
elastic bias of the biasing member 72 (compressive coil springs 73) to properly change 

2 5 the relative angular positional relationship between the rotary axis 20b of the fitting 

roller 20 and the rotary axis 22b of the support roller 22 (Fig. 13). Particularly, even if 
the bending angle of the edge 14a of the plate-like portion 14 of the object A is 
variously changed during the above-mentioned gradual attachment stage, the support 
roller 22 is passively displaced together with the movable handle 64b to properly 

3 0 change the relative angular positional relationship between the rotary axis 22b thereof 

and the rotary axis 20b of the fitting roller 20 without the intentional operation of the 
operator. Moreover, since the object A having the plate-like portion 14 is sequentially 
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nipped all the while between the fitting roller 20 and the support roller 22 under the 
bias of the biasing member 72, it is possible to move the body 18 while conforming the 
fitting roller 20 with the edge 14a in a stable state without any skill of the operator, and 
thus to accurately and promptly attach the gutter-sectional strip 12 to the edge 14a of 
5 the plate-like portion 14. 

* 

While the present invention has been described based on the preferred 
embodiments of the present invention, the present invention may be changed or 
modified within a scope of claim for patent. 

For example, the strip guide 24 provided in the passage 16 of the body 18 in the 

1 0 attaching device 10 is not limited to the illustrated rib 25 having a plain profile but may 
have various structures. As one example thereof, a strip guide 24 shown in Figs. 14(a) 
and 14(b) is a deformed rib 80 having a width smaller at the inlet 16a which is 
gradually widened in the vicinity of the outlet 16b. According to such a structure, a 
strip-advancing resistance generated when the strip guide 24 pushingly widens the arm 

15 pieces 12a of the gutter-sectional strip 12 to advance the gutter-sectional strip 12 

through the passage 16 is effectively reduced. In this regard, as strip guides 24 having 
the similar effect for reducing the strip-advancing resistance may be that consisting of a 
plurality of rotating rollers 82 shown in Figs. 14(c) and 14(d), or the combination of 
ribs 84 and pins 86 as shown in Figs. 14(e) and 14(f). 

2 0 The relative positional relationship between the fitting roller 20 and the support 

roller 22 in the attaching device 10 (the relationship of the initial position in the 
attaching device 60) may be properly selected in accordance with shapes of the plate- 
like portion 14 to which the strip is attached. Further, the suitable number of two or 
more may be selected for the fitting roller 20, the support roller 22 or the guide roller 
25 50. 

In addition, instead of being rotatable, any one or more or all of the fitting 
roller(s) 20, support roller(s) 22 and guide roller(s) 50 may be stationary (i.e., non- 
rotatable) and have a relatively low coefficient of friction surface. Furthermore, instead 
of being a stationary roller or having an annularly curved or circumferential outer 

3 0 surface, as with a roller, the pressing groove 36 may be stationary (i.e., non-rotatable) 

and have a relatively straight, or flat, surface that has a relatively low coefficient of 
friction that can slide along the gutter-section strip. Instead of being part of a stationary 

* 
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roller or being an annularly curved or circumferential outer surface, as with a roller, the 
support surface 22a may also be stationary (i.e., non-rotatable), relatively straight or 
flat, and have a relatively low coefficient of friction that can slide along the object. 
Similarly, instead of being part of a stationary roller or having an annularly curved or 
circumferential outer surface, as with a roller, the engaging portion 48 may also be 
stationary (i.e., non-rotatable) and have a relatively straight, or flat, surface that has a 
relatively low coefficient of friction that can slide along the object. 

The inventive attaching device is effectively utilized in the strip attaching 
operation for attaching a gutter-sectional strip having functions of protection, 
ornamentation, maintenance and/or seal onto an exposed edge of a plate-like portion of 
an object such as a building, a vehicle, a general machine, a furniture or a stationery. 
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